Introduction
============

Population aging may cause implications to older adults, considering the emergence of significant health problems, especially the condition of frailty^(^ [@B01] ^)^. This syndrome, of clinical and multidimensional nature, is characterized by increased vulnerability to stressors, with decreased strength, resistance and physiological function; with consequent risk of adverse health events, such as dependency, hospitalization, institutionalization and mortality^(^ [@B02] ^-^ [@B05] ^)^.

This issue has been reported in international^(^ [@B03] ^-^ [@B06] ^)^ and national literature^(^ [@B07] ^)^, in studies with the older community and among hospitalized individuals^(^ [@B08] ^-^ [@B10] ^)^.

In older surgical populations, frailty represents a risk factor, regardless of the postoperative complications and hospitalization period^(^ [@B11] ^)^. A study conducted in India, with older patients, identified that 33.2% were frail^(^ [@B08] ^)^. A survey carried out in Italy, in geriatric and hospitals institutions, with patients that are 65 years or older, noted greater frailty among 80 years or older, women, illiterates and widowers^(^ [@B12] ^)^.

In Brazil, there is a lack of studies involving the frailty syndrome in the tertiary service level. In the city of Ribeirão Preto, state of São Paulo, Brazil, a research conducted in a clinical hospital unit showed that 42.9% of older adults presented severe frailty, higher percentage of women (63.6%), 80 years or older (63%), without partner (53.1%) and self-perception of bad health (75.8%)^(^ [@B10] ^)^. Another study conducted in first-aid room of a hospital in the city of Passo Fundo, state of Rio Grande do Sul, Brazil, found a prevalence of 49.5% of pre-frail older adults and 46.5% of frail seniors, however, factors statistically associated with the frailty syndrome have not been identified^(^ [@B09] ^)^.

Thus, studies that identify older adults in pre-frailty and frailty conditions in hospitals, especially among the Brazilian population, are relevant, as well as to identify their relationship with the socioeconomic, clinic and health variables, considering the high prevalence of the syndrome in this scenario. In this research, the object of study was the age range recommended for developing countries and in Brazil, which considers older adults people above 60 years, unlike research conducted in Brazil, with people above 65 years residents of the community^(^ [@B07] ^)^.

The deepening in the understanding of this syndrome, in this context, can contribute to early identification, decision making and management of pre-frail and frail older adults in the hospital clinical practice, in addition to subsidizing the implementation of public policies. Thus, the objectives were: to identify the prevalence of frailty among older inpatients in a clinical hospital and check the association of the socioeconomic and clinical characteristics with the state of frailty.

Methods
=======

Cross-sectional, analytical and observational study, conducted with older adults hospitalized in the medical and surgical clinic of the Hospital de Clínicas (HC) of the Universidade Federal do Triângulo Mineiro (UFTM), city of Uberaba, state of Minas Gerais, Brazil. This research is part of a larger project, entitled Study of Frailty in Older Adults (EFRAGI), developed by the Public Health Research Group from UFTM.

For the calculation of the sample size, we considered the prevalence of frailty of 30.0%, analyzing other studies with older adults in hospitals (33.2%)^(^ [@B08] ^)^ (27%)^(^ [@B13] ^)^. With 5% of accuracy and 95% of confidence interval, for a finite population of 1455 eligible older adults, a sample of 265 seniors was collected. Considering a sample loss of 50%, the maximum number of interview attempts was 530. The recruitment process occurred by systematic random sampling, with interval of k=2.

The collection took place from April 2013 to March 2014. Inclusion criteria were considered: to be 60 years or older; both sexes; no display of cognitive decline; and agree to participate in the study. Older adults with restriction to walk, due to surgery or surgical procedure, were interviewed on the following day. The exclusion criteria were: older adults who presented severe Cerebral Vascular Accident (CVA) sequelae, with loss in strength and aphasia; Parkinson\'s disease in severe or unstable stage, with association of serious compromises of motor skills, speech, or affection, which prevented the implementation of evaluations; older adults in terminal stage and with serious deficit of vision and hearing; older adults hospitalized again, interviewed earlier in the collection period; and older adults with restriction to walk and talk. In that period, 445 individuals were included, and 255 took part in this research (97 belonging to the medical clinic and 158 to the surgical clinic). Losses and exclusions were: refusals (75), cognitive decline without a companion (57), decline with PFEFFER equal to or greater than six (44), and other reasons (14).

Interviewers were selected, with prior experience, trained to fill data collection instruments and to approach the respondents. To this end, a research assistant, properly trained, chose older adults cared for in the HC, for implementation of the road map of the interview and other evaluations (anthropometric and physical performance measures).

The data were collected, preferably in a private place, in the medical and surgical clinics of HC/UFTM. Systematic meetings were held between the researchers and interviewers, for training, attendance and guidance on the data collection.

Cognitive assessments were initially performed through the Mini Mental State Examination (MMSE). The cutoff point for cognitive decline considered the respondent\'s education level, corresponding to 13 points to illiterates, 18 points or fewer for those between one and 11 years of study and 26 points for schooling over 11 years^(^ [@B14] ^)^. If the older adult presented cognitive decline in the MMSE evaluation, a companion was required, named informant, i.e., someone who knew information about the individual. The informants were subjected to the PFEFFER questionnaire^(^ [@B15] ^)^. The application of PFEFFER, associated with the MMSE, indicates the presence of more serious cognitive decline when the score is equal to or greater than six points^(^ [@B15] ^)^. In this study, interview with the older adults was conducted when the result in PFEFFER was below six points, being the information supplemented, if necessary, by the informant, designated assistant. When the older adult presented final score equal to or greater than six the interview was finished.

To characterize sociodemographic data and variables related to hospitalization, we used an instrument prepared by the Public Health research group. The morbidities mentioned by the patient were considered and identified in the medical record, as well as the regular use of medicine and hospitalization evolution.

Individuals who roamed were submitted to anthropometric assessment by means of the following measures: body weight, height and calculation of the Body Mass Index (BMI), using the following equation: weight (kg) divided by height (m) squared (kg/m^2)^. For those with inability to walk, the estimated weight and height was established according to the proposed formulas for hospitalized patients. To do so, brachial, waist and calf circumference as well as semi-span were measured^(^ [@B16] ^)^.

We verified the presence of frailty syndrome through the five items described as components of frailty phenotype, proposed by Fried et al.^(^ [@B04] ^)^: unintentional weight loss, evaluated through the following question: \"In the last year, have you lost more than 4.5 kg without intention (i.e., without diet or exercise)?\". Positive score was attributed to the frailty criterion when the weight loss report was greater than 4.5 kg in the last year, or more than 5% of body weight; decreased muscle strength was verified based on the grip strength, assessed by the manual hydraulic dynamometer JAMAR type, SAEHAN model^(r)^. The examiner stimulated the patients through verbal command, in high volume, for them to pull the handle of the dynamometer with the dominant hand, keep it pressed for 6 seconds and then relax. Three measures were obtained, presented in kg/force (kgf), with an interval of one minute between them, being considered the average value of three measures and the cut-off points proposed by Fried et al.^(^ [@B04] ^)^, adjusted for sex and Body Mass Index (BMI): men (BMI≤24, and grip strength≤29; BMI 24.1-26, and grip strength≤30; BMI 26.1-28, and grip strength≤30; BMI\>28, and grip strength≤32) and women (BMI≤23, and grip strength≤17; BMI 23.1-26, and grip strength≤17.3; BMI≤26.1-29, and grip strength≤18; BMI\>29, and grip strength≤21); report of exhaustion and/or fatigue: measured through two questions of the Brazilian version of the Center for Epidemiological Studies depression (CES-D), items 7 (\"felt that had to make efforts to take care of your usual tasks\") and 20 (\"failed to carry out your things\"). Participants were questioned about how they felt in the previous week regarding the two questions and the answers were obtained in Likert scale (0=seldom or never, 1=sometimes, 2=often, and 3=always). Older adults who obtained score two or three in any one of the questions met the frailty criterion to this item^(^ [@B17] ^)^; slow speed: it was considered the running time (in seconds) spent to travel a distance of 4.6 meters. The individuals traveled a total distance of 8.6 meters, the first two and final two meters were disregarded for the calculation of the time spent on the march. Three measures were carried out, presented in seconds, considering the average of the three measurements. To do so, we used as standard a professional timer of the brand Vollo^(r)^, VL-1809 model and the cut-off points proposed by Fried et al.^(^ [@B04] ^)^, adjusted for sex and height - men (height≤173 cm, and time≥7 seconds; height\>173cm, and time≥6 seconds) and women (height≤159cm, and time≥7 seconds; height\>159cm, and time≥6 seconds); low physical activity level: verified through the long version of the International Physical activity Questionnaire (IPAQ), adapted for the older adults^(^ [@B18] ^)^. This questionnaire integrates questions related to physical activities performed in a usual week, with vigorous, moderate and light intensity, a minimum duration of 10 minutes, distributed in five areas: work, transportation, domestic activity, activity, leisure time/recreation and sitting. The classification employed for this component followed the recommendations of the American College of Sports Medicine and the American Heart Association, which consider sufficiently active those who spend 150 minutes or more on weekly physical activity; and sufficiently inactive older adults who spend from zero to 149 minutes on weekly physical activity^(^ [@B19] ^)^.

Individuals with three or more of these items were classified as frail, and those with one or two items, pre-frail. Those with all negative tests for frailty syndrome were considered robust or not frail^(^ [@B04] ^)^.

The socioeconomic and demographic variables of the study were: sex (male and female); age in years (60├70,70├80, 80 years or older); marital status (single, married or living common law, widowed or separated/divorced); home arrangement (living alone, with professional caregiver, spouse, with others of his generation, with children, grandchildren, daughter or son-in-law, other arrangements); schooling, in years of study (without education, 1├4; 4├8; 8 or more); individual monthly income in minimum wages (without income, \<1; 1; 1┤3; 3┤5; \>5; \>5); number of medicines in regular use (0, 1┤3; 3┤5; \>5); number of morbidities (none, 1├3, 4├7, 7 or more); evolution of hospitalization (death and the number of days of hospitalization); and ranking of frailty (frail, pre-frail or not frail).

After data collection an electronic, we built a database in the Excel program. The data were processed in a microcomputer, by 2 people, entered twice. We verified the existence of duplicate records and consistency of fields, due to wrong typing. If the data showed inconsistence, the original interview was resumed, for correction. For analysis, the database has been imported into the software Statistical Package for Social Sciences (SPSS), version 17.0.

Descriptive statistical analysis was performed for categorical variables, from absolute frequencies and percentages and measures of centrality (average) and dispersion (standard deviation) for numeric variables. To verify the association between the categorical variables the chi-square test was applied and, for the numeric, ANOVA One-way with Post Hoc Dunnett T3 for multiple comparisons among groups (p\<0.05).

The project was submitted to the Committee of Ethics in Research with Human Beings of UFTM and approved under number 2511. The interviewers approached older adults in the HC-UFTM, presented the free and informed consent form, and after clarification of doubts requested them to sign it. Then, the interview began.

Results
=======

Among the 255 respondents, the average age was 68.68 years (SD=±6.56), the majority was male, 60├70 years, had 1├4 years of schooling and individual income of a minimum wage. The prevalence of frailty corresponded to 26.3% (n=67), while the pre-frailty represented 53.3% (n=136).

The proportion of 80 year-olds or more and widowers was higher among the frail older adults. Although there were no significant differences between the groups, among the frail, we verified a higher proportion of older women, without schooling and monthly individual income of a minimum wage. About housing arrangement, the highest percentage of frail older adults referred to occupation with children and grandchildren and the other ones with the spouse.

[Table 1](#t1){ref-type="table"} (below) presents the socioeconomic and demographic variables, according to the state of frailty.

We did not observe significant differences between the groups for clinical variables, however, frail older adults presented a higher number of morbidities, used more medication and ended up dying. In multiple comparisons between the groups, frail older adults had higher average length of stay, compared to non-frail.

Table 1- Distribution of socioeconomic and demographic variables, according to the state of frailty. HC-UFTM. Uberaba, state of Minas Gerais, Brazil, 2013**VariablesNot frailPre-frailFrailTotalp\*n%n%n%n%**Sex0.114Male3567.387643450.715661.2Female1732.749363349.39938.8Age group0.004\*60├ 703873.18461.83552.215761.870├ 8013254633.82029.9793180 or more11.964.41217.9197.5Marital status0.035\*Single23.875.123114.3Married3261.59267,63247.815661.2Widower1223,119142435.85521.6Separated611.51813.2913.43312.9Housing arrangement0.056Alone1019.21813.21116.43915.3Spouse1732.74734.61623.98031.4Spouse, children and grandchildren1426.94230.91623.97228.2Children and grandchildren815,41611.82131.34517.6Other35.8139.634.5197.5Schooling (years)0.149No schooling (years)611.527201826.95120.11├42955.87857.83653.714356.34├8917.32216.3693714.69 or more815,485.9710.4239.1Monthly individual income ^†^0.083No income23.885.923124.7\<1\--75.111.583.112548.17655.94364.214456.51┤32140.43827.92131.38031.43┤535.853.7\--83.1\>511.921.5\--31.2[^1]

[Table 2](#t2){ref-type="table"} (below) presents the clinical variables and evolution of hospitalization, according to the state of frailty.

Table 2- Distribution of clinical variables, according to the state of frailty. HC-UFTM. Uberaba, state of Minas Gerais, Brazil, 2013**VariablesNot frailPre-frailFrailTotalp\*n%n%n%n%**Morbidities0.312None23.810.711.541.61├ 31223.15238.21928.48332.54├ 71936.53827.91928.47629.87 or more1936.54533.12841.89236.1Use of medicines0.852None23.864.411.593.51┤ 3815.41611.8693011.83┤ 5917.32417.61217.94517.65 or more3363.59066.24871.617167.1Death0.150Yes\--53.734.583.1No5220.413196.36495.524796.9Inpatient days (average ± SD)7.4 ± 7.510 ± 8.512.8 ± 11.410.25 ± 9.30.006\*^†^[^2]

Discussion
==========

The prevalence of frail older adults in this study was lower than the international investigation conducted in Belgium, which found 40% of frailty. This fact can be related to the local, since the research conducted in the geriatric aid room of a tertiary hospital and clipping of the study, which included people aged 70 years or more^(^ [@B20] ^)^. The same was noted in an hospital institution in Passo Fundo, state of Rio Grande do Sul, that verified 46.5% of people in frail condition, despite the similar result for pre-frailty (49.5%)^(^ [@B09] ^)^.

Although the results are similar to studies conducted in the community for the pre-frailty condition^(^ [@B04] ^,^ [@B07] ^)^, the prevalence of frail older adults hospitalized was superior to these investigations^(^ [@B04] ^,^ [@B07] ^)^, suggesting the influence of the very process of hospitalization^(^ [@B10] ^)^. Furthermore, the reduction of capacity to respond to stress conditions and vulnerability, predispose frail older adults to chronic illnesses, anorexia, sarcopenia, osteopenia, cognitive deficit and inability, characteristics that may explain susceptibility to adverse outcomes such as hospitalization^(^ [@B03] ^-^ [@B04] ^)^.

This way, it should be noted that there have been suggested diagnosis and care models aiming to an early detection of the frail older adults and primary prevention of non-frail, to prevent the progression of the frame, in addition to complications, hospitalization time and readmissions^(^ [@B09] ^)^.

The highest proportion of 80 year old frail people is supported by a research conducted in a sector of clinical medicine in a tertiary hospital, with predominance of older adults in the presence of severe frailty^(^ [@B10] ^)^. This suggests that the influence of aging may predispose the frailty process^(^ [@B03] ^-^ [@B04] ^)^, with a probable increase in the use of health services and hospital admissions. However, the frailty should not be considered as a condition of aging, causing late decisions for appropriate interventions planning. This way, it would minimize the reversal potential of its consequences and reducing the prospect of healthy life without disabilities^(^ [@B10] ^)^.

It is important to emphasize that most of the older adults interviewed in this study were part of the age group between 60 and 70 years, similar findings in national^(^ [@B10] ^)^ and international^(^ [@B08] ^)^ investigations, conducted with hospitalized patients. So, it is relevant the attention directed to this age group, besides the identification of older adults in the embrittlement process in the pre hospitalization period, targeting health care according to their needs^(^ [@B09] ^)^.

The absence of differences in the relation between frailty and sex supports the research carried out in a hospital in Passo Fundo, state of Rio Grande do Sul, Brazil^(^ [@B09] ^)^, and in a geriatric aid room in Belgium^(^ [@B20] ^)^. Despite this, the highest percentage of frail older women is supported by research conducted with older adults in clinical unit of a hospital in the city of Ribeirão Preto, state of São Paulo, Brazil^(^ [@B10] ^)^, and in international investigation in Canada^(^ [@B21] ^)^. The relationship between frailty and the female sex is supported by studies in the community^(^ [@B04] ^,^ [@B06] ^-^ [@B07] ^,^ [@B22] ^)^. It stood out that most of the older adults in this study were male, reflection of a more susceptible hospitalization, a consequence of the vulnerable attention to their health^(^ [@B09] ^-^ [@B10] ^)^. It is added to the possible condition the reason of hospitalization that could be more severe and incapacitating among men^(^ [@B09] ^)^.

Regarding to the highest proportion of frail older adults widowed, an inconsistent result was observed in a hospital investigation in Passo Fundo, with significant absence for the marital status variable and frailty levels^(^ [@B09] ^)^. A study conducted with older adults admitted to an intensive care unit in Canada verified the highest proportion of frail older adults among those who had not married or were widowers^(^ [@B21] ^)^. Considering that the spouse may represent support, due to greater closeness and bond, the support network among widows and widowers must be identified. Greater vulnerability and state of health deterioration^(^ [@B03] ^-^ [@B04] ^)^ require long-term care and social support^(^ [@B10] ^)^, being crucial that older adults have personal relationships. The health team can contribute by identifying this aspect along with the family, to foster shared care during the period of hospitalization and after discharge.

Concerning the housing arrangement, the highest percentage of frail older adults referred to occupation with children and grandchildren and the other ones with spouse. It is likely that the condition of frailty may be a reflection of greater demand for family care, justifying the presented results. In this sense, it is the role of the health team to identify the possible difficulties related to home care and develop educational activities for improvement of care.

In this investigation, we found a higher percentage of frail older adults without schooling and with monthly individual income of a minimum wage, although there is not a statistically significant association, consistent with international research, in a hospital setting^(^ [@B20] ^)^, to the schooling variable. Nevertheless, low level of education and income represent risk for the development of the frailty syndrome^(^ [@B22] ^)^.

The association between frailty and chronic disease has been described in the scientific literature^(^ [@B06] ^,^ [@B22] ^)^. A study conducted with hospitalized older adults in geriatric unit found that the frail presented a higher average number of comorbidities^(^ [@B20] ^)^, indicating the relation between these two aspects. In this perspective, it is suggested that the condition of frailty may contribute to the advent of comorbidities, resulting in hospitalization. On the other hand, the hospital environment appears as a setting of acute conditions, and can exert influence on the high manifestation of this syndrome. Thus, it is necessary to supervise these conditions. On this subject, reference is made to health care system for older adults, at various levels of attention, emerging the need for preventive activities.

Although this investigation have not obtained relation between medication use and frailty, polypharmacy is considered a risk factor for this syndrome in older adults^(^ [@B23] ^)^. A longitudinal study showed that American patients at baseline with higher scores used more medicine^(^ [@B24] ^)^. Moreover, it is likely that the increased use of medication is a reflection of the manifestations of morbidities in the acute phase, considering that frail older adults, in this study, have presented a higher number of diseases, increasing the frailty in hospitals.

About the clinical evolution, inconsistent result was observed in a study conducted in Belgium with hospitalized patients, in which the death during hospitalization was associated with frailty^(^ [@B20] ^)^. Another highlight in this investigation: the deaths of only pre-frail and frail older adults. It should be noted that the process of hospitalization has been related to mortality between frail states^(^ [@B25] ^)^.

The results of this study are supported by investigations with older adults populations in the medical clinic sectors^(^ [@B08] ^)^ and geriatric aid room^(^ [@B20] ^)^ on the highest average days of hospitalization among older adults in frail condition. This fact may be related, though not investigated, to the greater number of morbidities, which could encourage complications and recovery process. Hospital environments may compromise the functionality of older adults, making the recovery of the frail and pre-frailty states difficult^(^ [@B25] ^)^. This may reflect on the prolonged use of tertiary services. Thus, the need for actions to reduce hospitalizations for preventable causes and prevent its complications is apparent^(^ [@B25] ^)^. It is known that the identification of older adults frailty condition at the time of admission can facilitate the planning of actions and therapeutic conduct by the multidisciplinary team^(^ [@B09] ^)^. So, the health team should monitor the recovery of the patients during hospitalization and at the time of hospital discharge. It is suggested that the screening of this condition after the high encourages of older adults care guidelines, maximizing the improvement of their health status.

Conclusion
==========

The prevalence of frailty in hospitalized patients was elevated, and the proportion of frail older adults aged 80 years or older, widowed and with the highest average days of hospitalization, was higher when compared to other groups.

It should be noted that the prevalence of frailty, obtained in this investigation, was superior to studies with older adults from the community aspect that suggests health risk, implications for health services and overload of family care.

In this perspective, it is believed that the identification of health conditions in relation to the ones of pre-frailty and frailty can facilitate the planning and implementation of assistance to older adults in this context, considering the repercussions that come with this syndrome and the process of hospitalization.

Considering the scarcity of national studies, this research aims to contribute to expanding the knowledge of the socioeconomic and clinical factors related to frailty in hospitals. So, these data can subsidize actions in preventive health, directing the care, to delay their development. In this context, we stress the need for reflection on health system about of the attention system to older adults to meet the health needs of this population, at various levels of attention, considering the maximization of the harms to health arising from this syndrome.

Stands out, as a limitation of this research, the clipping, which did not allow the establishment of causality relations. The longitudinal investigations, in this scenario, are necessary for further consideration and to understand the genesis of this syndrome.
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[^1]: \* p\<0.05 † Minimum wage in Brazil in 2013 was R\$678.00; in 2014 was R\$724.00.

[^2]: \* p\<0.05 † Multiple comparisons among the groups: differences observed for frail older adults, compared to non-frail.
